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Ozet 

Amac: Bu calismada toraks sonrasi ortaya cikan izole hemotoraks vakalari 
incelendi. Bu sekilde izole hemotoraks olgularinda tani ve tedavi metodlari 
tartisildi, mortalite ve mordite tizerinde etkili faktérler tartisildi. Gereg ve Yon- 
tem: Toplam 57 hasta ve bilgiler retrospektif olarak incelendi. Tim hastalara 
ilk tedavi yaklasimi olarak tiip torakostomi ve kapali sualti drenaji uygulandi. 
Acil torakotomi g6égtis tiipiinden devam eden drenaj, postero anterior akciger 
grafisinde sebat eden hemotoraks gértiniimii ve hemodinamik olarak stabil 
olmayan hastalarda uygulandi. Bulgular: Hemotoraks 31 hastada (%54.38) 
delici ya da kesici yaralanmaya, 26 hastada (%45.61) kiint travmaya_ bagli 
olarak ortaya cikmisti. Hastalarin 49’una (% 85.96) basvurusunda tiip tora- 
kostomi ve kapali sualti drenaji uygulandi. Tim hastalarin 8’inde (%14.03) 
delici kesici yaralanmaya bagli ortaya ¢ikan hemotoraks icin torakotomi 
uygulandi. Kunt travmali hastalarin morbiditesi delici yaralanma geciren- 
lere oranla belirgin olarak yiiksek bulunmusdu (p<0.0001). Sonu¢: Travmatik 
hemotoraksli hastalarda dogru tani ve uygun cerrahi islem yapilmasi morbi- 
dite ve mortaliteyi azaltmak icin gereklidir. Hastalarda gogiis tupU ve kapali 
sualti drenaji sistemi ilk uygulanmasi gereken tedavidir. Bu tedavi bircok has- 
ta icin basarili sonucglar olusturmaktadir. Acil torakotomi endikasyonlu hasta- 
larda hayat kurtaricidir. Delici g6gtis travmalarina bagli izole hemotoraksta 
torakotomi ihtiyaci daha siktir. 
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Abstract 

Aim: The aim of this study was to review cases with isolated hemothorax 
after thoracic trauma, to assess the diagnostic and treatment methods, and 
to discuss the determining factors of morbidity and mortality. Material and 
Method: A total of 57 patients were examined retrospectively. All patients 
underwent tube thoracostomy and underwater seal as the initial treatment 
approach. Emergency thoracotomy was performed on cases with continuing 
drainage from the chest tube, expanding hemothorax on the posteroanterior 
(PA) chest x-ray, and with hemodynamic instability. Result: Hemothorax oc- 
curred as a result of penetrating trauma in 31 (54.38%) and due to blunt 
trauma in 26 (45.61%) cases. Of the cases, 49 (85.96%) underwent tube 
thoracostomy drainage. All the 8 cases (14.03%) that underwent emergen- 
cy thoracotomy had penetrating trauma. Mortality occurred in one patient 
(1.75%) who had penetrating trauma and who underwent emergency thora- 
cotomy. The morbidity rate in patients with blunt trauma was significantly 
higher than those with penetrating trauma (p<0.0001). Discussion: Accurate 
diagnosis and appropriate surgical intervention in cases with traumatic he- 
mothorax is essential for reducing the morbidity and mortality. Chest tube 
insertion and underwater seal application should be the initial treatment mo- 
dality and successful in most cases. Emergency thoracotomy is life-saving 
in indicated patients. The need for thoracotomy is higher in isolated hemo- 
thorax due to penetrating chest trauma. 
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Introduction 

Thoracic traumas are well-known in medical history since an- 
cient times. Hippocrates and Galen reported the principles of 
treatment in blunt and penetrating thoracic traumas in detail 
[1]. 

Despite major developments in the management of trauma, it 
remains the leading cause of mortality in children and adults. 
Motor vehicle accidents are the main cause of blunt injury, 
whereas gunshots with bullets of low acceleration and stab- 
wounds are the main causes of penetrating injuries [2,3]. 
Hemothorax and/or pneumothorax are the most common pathol- 
ogies in thoracic trauma, regardless of etiology. Post-traumatic 
hemothorax is a consequence of parenchymal injury, injuries of 
intercostal vessel, chest wall, bronchial artery and/or that of the 
major thoracic vessels and the heart [1-3]. Prompt diagnosis 
and treatment are vital in traumatic hemothorax. Short delays 
may also lead to death [4]. 

The aim of this study was to review cases with isolated he- 
mothorax after thoracic trauma, to assess the diagnostic and 
treatment methods, and to discuss the determining factors of 
morbidity and mortality. 


Material and Method 

A total of 57 patients presented to our hospital between Sep- 
tember 2004 and April 2007, 7 of the patients were chidren age 
ranging between 11 to 15 years old .Medical records of the pa- 
tients were examined retrospectively. They all had the diagnosis 
of isolated hemothorax without associated extra-thoracic and 
intra-thoracic organ injury. 


The patients’ age, gender, time of admission, physical examina- 
tion findings, treatment modalities, the duration of chest tube 
remaining in patients had chest tube insertion and the duration 
of hospitalization were assessed. The patients had diagnosis by 
using posteroanterior (PA) and lateral chest x-rays, ultrasonog- 
raphy (USG) of thorax, computerized tomography (CT) of thorax, 
and thoracentesis. Routine complete blood counts (CBC) and 
biochemistry tests were performed. The patients were followed 
by PA chest X-rays, amount of drainage from the chest tube, 
routine CBC and biochemistry tests also vital parameters. 

All patients underwent chest tube insertion as the initial treat- 
ment approach. Chest tubes sized from 24 to 36 F (french) were 
used. They were placed surgically at the point of intersection 
of the fifth or sixth intercostal space at the mid- or posterior 
axillary lines. The indications of emergency thoracotomy were: 
>1000 ml (>20 ml/kg) of hemorrhagic drainage from the chest 
tube after the insertion, >200 ml/hour (>2 ml/kg/hour) of hem- 
orrhagic drainage in the first 2-4 hours in the follow-up, >100 
ml/hour hemorrhagic drainage in the first 6-8 hours, an en- 
larged view of hemothorax on the PA chest x-ray, decreasing 
blood pressure and hemodynamic instability despite volume 


replacement and continuing hemorrhagic drainage from the 
chest tube. Patients who needed to undergo thoracotomy had 
postoperative and follow-up complications were recorded. None 
of the patients had accompanying pneumothorax and associ- 
ated extra-thoracic organ injury. 

The statistical difference between gender and type of thoracic 
trauma was analyzed using the Pearson Chi-square test and the 
statistical difference between blunt and penetrating trauma and 
the rates of morbidity and mortality was assessed using the 
Chi-square test. The level of significance was set as p<0.05. 


Result 

The mean age was 39.08+16.66 years. The age range was 11- 
71 years. Of the cases, 44 (77.20%) were male and 13 (22.80%) 
were female. There were 7 (12.28%) children of whom 5 were 
male and 2 were female with an age range of 11-15 years. The 
female/male ratio in the children was 1/3.5. Hemothorax oc- 
curred as a result of penetrating trauma in 31 (54.38%) and due 
to blunt trauma in 26 (45.61%) cases. Of the cases with pen- 
etrating trauma, 4 (12.90%) were female and of the cases with 
blunt trauma, 9 (34.61%) were female. Of the penetrating trau- 
mas, 24 (77.41%) were caused by stab-wounds and 7 (22.58%) 
by gunshots. In a 15-year-old patient, the thoracic trauma was 
caused by penetrating trauma due to stab-wounds (Table 1). 
The most common cause of hemothorax with blunt traumas 
was motor vehicle accidents (53.84%) (Figure 1). 

The statistical difference between gender and type of thoracic 
trauma was analyzed using the Pearson chi-square test and it 
was found that blunt traumas were significantly more common 
than penetrating traumas in females (p=0,037). 

Blunt and chest preponderant traumas were more common in 
the summer times (47.36%) (Table 2). 

The time range of hospital admissions was from 30 minutes 
to 14 days after the trauma. Of the cases, 9 (15.78%) had pre- 
sented to the hospital within the first hour, 13 (22.80%) within 
1-3 hours, 28 (49.12%) within 3-5 hours, and 7 (12.28%) >5 
hours after the trauma. 

The trauma was on the right-side in 28 cases (49.12%), on the 
left-side in 20 cases (35.08%), and it was bilateral in 9 cases 
(15.78%). 

Two cases (3.50%) who had clotted hemothorax due to blunt 
thoracic trauma and who had a delayed admission to hospital 
(10-14 days), they both underwent hematoma evacuation with 
VATS (Video Assisted Thoracoscopic Surgery), and furthermore, 
one needed decortication of the effected lung afterwards. 
Eight cases (14.03%) with hemothorax after penetrating trau- 
ma underwent emergency thoracotomy (Table 1). In 5 (8.77%) 
patients, there were filiform pulse character, tachycardia, sys- 
tolic blood pressure of <50 mmHg as symptoms of shock, and 
defibrinated blood were aspirated by thoracentesis, these pa- 
tients had emergency thoracotomy without waiting for the 


Table 1. Characteristics of our cases with penetrating trauma and the surgical treatment methods 


Case Age Gender __ Type of trauma Cause of hemothorax 

1 2] M Gunshot wound Right ventricle laceration + interlobar artery 
laceration + massive parenchyma laceration 

2 35 iP Stab-wound Intercostal artery laceration 

5 46 M Stab-wound Intercostal artery laceration 

4 19 M Stab-wound Mammarian artery laceration 

5 24 F Stab-wound Mammarian artery laceration 

6 51 M Gunshot wound Right atrium laceration 

7 15 M Stab-wound Intercostal artery laceration 

8 35 M Stab-wound Intercostal artery laceration 


Operation 
Evacuation of thorax hematoma + primary 
repair of myocardium + lobectomy 
Evacuation of thorax hematoma + intercostal artery ligation 
Evacuation of thorax hematoma + intercostal artery ligation 
Evacuation of thorax hematoma + mammarian artery ligation 
Evacuation of thorax hematoma + mammarian artery ligation 
Evacuation of thorax hematoma + primary repair of myocardium 
Evacuation of thorax hematoma + intercostal artery ligation 
Evacuation of thorax hematoma + intercostal artery ligation 
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Figure 1. The causes of trauma in cases with isolated traumatic hemothorax 


P enetrating trauma 


Table 2. The month in which the trauma occurred in cases with hemothorax 


Type of trauma Months 
December-February March-May 

Penetrating Traumas 

Stab wound 4 5 

Gunshot wound 1 ma 

Blunt Traumas 

Motor vehicle 1 2 

Fall 1 

Battery 1 

Getting caved in il 

Total 7 ‘ip 


radiological investigation. In these 5 patients, there were 2500- 
3500mlI of on average of fresh and clotted blood was found in 
the thoracic cavity of the injured side. The other three (5.26%) 
patients had >1000 ml and/or >200 ml/4 hours drainage in the 
first drainage after insertion of the chest tube and had hemo- 
dynamic instability. 

Of the cases, 49 (85.96%) underwent chest tube drainage 
and underwater seal application. The mean duration of chest 
tube remaining in situ was 5.17+1.61 days; the mean duration 
of hospitalization was 9.26+1.74 days. The mean amount of 
drainage in all cases was 1011.6+37.0 ml and the mean amount 
of transfused blood was 1.2+09 units. 

Postoperative empyema was seen in two patients (5.26%). One 
patient (1.75%) who had cardiac and pulmonary vascular injury 
and who had presented nine hours after the event was oper- 
ated immediately, but was lost due to development of Acute 
Respiratory Distress Syndrome (ARDS) in the early postopera- 
tive period. The laseration involving the heart was diagnosed 
during the operation and surgical repair to the heart tissue was 
perfomed. 

The statistical difference between blunt and penetrating trauma 
and the rates of morbidity were analyzed using the Chi-square 
test. It was found that the morbidity rate was significantly high- 
er in blunt traumas (p<0.0001). Although it was found that the 
mortality rate was higher in penetrating traumas, this was not 
significant (p=0.157). 


Discussion 

The leading cause of death in individuals <40 years of age is 
trauma-related injury and 20-25% of these deaths are due to 
chest injuries [5]. Mortality arising from injury to the chest alone 
has been estimated at 4-12% and increases with injury to other 


Blunt trauma 
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organ systems. The lung is the most commonly injured intratho- 
racic structure [6]. Isolated thoracic trauma is not common in 
blunt traumas. Associated extra-thoracic injuries are seen in 
75% of thoracic traumas [7]. Thus, the diagnosis and treatment 
of a case with hemothorax is a challenge, requiring swiftness 
and a multidisciplinary approach [4]. 

Hemothorax is the presence of blood in the pleural space. The 
source of blood may be the chest wall, lung parenchyme, the 
heart, or the great blood vessels. Hemorrhagic shock and re- 
spiratory failure can occur due to blood in the pleural space [8]. 
The clinical importance of hemothorax depends on the amount, 
speed, and etiology of hemorrhage into the intrapleural space, 
on the presence of accompanying lesions such as pneumotho- 
rax, and on the chronicity [4]. 

The rates of blunt and penetrating thorax trauma were found 
to be 78.9% and 21.1%, respectively, in the MTOS (The Ma- 
jor Trauma Outcome Study) [9], whereas this was reported as 
57.9% by Yalcinkaya et al. [3]. Our rates were higher for pen- 
etrating trauma (54.38%) and blunt trauma (45.61%). This may 
be due to enrolling only the cases with isolated hemothorax and 
excluding the cases with thoracic trauma with accompanying 
intra-thoracic and extra-thoracic organ injuries. 

Chest trauma is most commonly seen in males in the second 
to fifth decades of life [3,5]. The majority of our cases were 
males (77.20%), and consistent with these data, the mean age 
of all patients was 39.08+16.66 years. These results suggest 
that individuals in these decades are more active and males 
have a more active social role than females in our region. Ac- 
cording to the data in our study, in females, the rate of blunt 
trauma was higher than that of penetrating traumas compared 
to males (p=0.037). 

Trauma remains the leading cause of death in children aged 1 
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to 14 years [10]. Thoracic trauma is relatively frequent in chil- 
dren and causes considerable mortality. This is mainly due to 
the multi-organ nature of trauma [11]. The most common etiol- 
ogy of hemothorax in children is trauma [8]. Blunt trauma is the 
most frequent cause of chest injuries in children [6,8,10]. 

In children, hemothorax usually occurs as a consequence of 
blunt or penetrating trauma, with penetrating trauma being 
more severe than blunt trauma [8]. In our study, only one of the 7 
children had hemothorax due to penetrating chest trauma with 
a stab-wound. Hemothorax had occurred due to blunt trauma in 
six children. 

Thoracic injury among children hospitalized for blunt and pen- 
etrating trauma ranges from 4% to 6% (10,12). Ceran et al. 
[12] reported that of 1653 patients treated for thoracic trauma, 
225 patients (13.6%) were children. The female/male ratio was 
1/7.5. In our cases, 12.28% were children with a female/male 
ratio of 1/3.5 (2 females, 5 males). 

Thoracic trauma in children deserves particular attention; it 
causes more fatalities than injuries to other systems. The tho- 
rax of children is extremely compliant, because the ribs are 
elastic allowing direct transfer of energy to the underlying lung. 
This is the reason for high-energy trauma to the chest causing 
twice as many lung contusions in children than in adults [11,13]. 
The ratio of blood volume/body weight in children is higher than 
that in adults. Therefore, very little bleeding may lead to hy- 
povolemia and shock [12]. The pericardial sac of a child has a 
small volume, and a volume of 200 ml of blood is necessary to 
cause significant tamponade in young children [6]. The majority 
of chest injuries can be managed by immediate drainage with 
a wide calibrated chest tube in an unstable child and can be 
life-saving [10,12]. 

Many children with thoracic trauma exhibit a wet lung, a syn- 
drome characterized by a combination of pulmonary contusion, 
atelectasis and pneumonia. Awareness of these serious compli- 
cations is in itself the best treatment [6]. We had three children 
suffering from this condition. None of these cases developed 
the complication of wet lung syndrome since we administered 
antibiotics, corticosteroids and pulmonary rehabilitation. 
Although stab-wounds and gunshots are considered as a model 
of adult behavior, the incidence is increasing at an alarming 
rate in adolescent males [6,14]. In our study, in a 15-year-old 
male patient, a laceration of the intercostal artery due to a 
stab-wound was successfully treated with evacuation of the he- 
matoma and ligation of the intercostal artery (Table 2). 

We observed that the majority of chest traumas (47.36%) oc- 
curred in the summer times (Table 1). This may be related to 
restricted social mobility in winter due to the harsh weather 
conditions in our region. The travelling population and traffic 
load so the incidence of traffic accidents, falls from roofs while 
sleeping both increase during the summer time. Also increased 
rates of falls from trees while collecting walnuts, and increased 
social participations in the summer. 

The majority of chest injuries can be followed-up safely closely 
without any intervention. Some patients may require only chest 
tube insertion with underwater seal system without any addition- 
al surgical intervention [11,12,15]. Following thoracic trauma, if 
the patient with hemothorax has a concomitant pneumothorax, 
or has increasing amount of hemothorax or deteriorating gen- 
eral status, immediate chest tube insertion connected to under 
water drainage system should be performed. 

Chest tube application is a surgical procedure so that should be 
performed in sterile conditions. Insertion point of tube to tho- 


racic cavity is where the sixth or the seventh intercostal space 
intersects the posterior axillary line ( i.e. from the lowest level 
of intrapleural space). 

In adults and children >12 years of age, a 36- 42 F chest tube 
is used, whereas a 24-34 F chest tube is used in children <12 
years of age to settle an adequate drainage. After insertion of 
the chest tube, its localization is confirmed by re-performing the 
PA chest x-ray. If there is adequate drainage and the bleeding 
is under control shows that the treatment is sufficient [4], which 
is the result in 60-90% of the patients [3-5,7]. In this study, 
85.96% of our cases were treated only by chest tube insertion 
with an underwater seal. All cases requiring emergency thora- 
cotomy were patients with penetrating trauma. 

Efficient pain control, pulmonary rehabilitation and chest tube 
are usually sufficient in the treatment of chest trauma patients 
with hemothorax. The common approach in these situations is 
monitoring the patients with close follow-up of vital signs, and 
amount of drainage after insertion of the chest tube. Thoraco- 
tomy is performed when the patients’ medical condition shows 
an indication [16]. Lung parenchymal injuries are usually treat- 
ed with chest tube, whereas thoracotomy is generally required 
in hemothorax originating from intercostal vessels or arteria 
mammaria interna [4]. Having a massive drainage of 1000 ml 
or 100 ml/hour for more than 4 hours in acute cases shows an 
indication for emergency thoracotomy. 

As the cause of hemothorax in blunt thoracic traumas is gener- 
ally pulmonary parenchymal injury due to fractured tips of the 
costae, the number of cases requiring emergency thoracostomy 
is quite few. Emergency thoracotomy may be most frequently 
indicated in hemothorax cases due to stab wounds and gunshot 
injuries as it has been the case in our study. In gunshot injuries, 
an operative intervention is less indicated compared to stab 
wounds because of the cauterization effect of the bullet if there 
is no injury of the heart and the major vessel, and if there is no 
extensive chest wall defect due to high-accelerated guns. 

Of the 8 cases, 5 (87.7%) patients with hemothorax developing 
after penetrating trauma immediately underwent emergency 
thoracotomy without having to wait for radiological investiga- 
tions as they had filiform pulse, tachycardia, systolic blood pres- 
sure of <50 mmHg, shock symptoms and defibrinated blood in 
thoracentesis. The exploration finding in these cases was the 
detection of an average of 2500-3500 cc fresh and clotted 
blood. The cure rate was 80% in our patients in whom we per- 
formed direct, rapid thoracotomy only through clinical assess- 
ment and thoracentesis, and without having to wait for the ra- 
diological investigations. The other three (5.26%) patients had 
hemodynamic instability with >1500 ml of first time drainage 
and/or >200 ml in 4 hours after insertion of the chest tube. Our 
emergency thoracotomy rate (14.03%) was consistent with the 
literature [2,3,17]. 

In thoracotomy, the origin of hemothorax is found to be the 
heart, the aorta and branches, inferior and superior vena cava, 
pulmonary arteries, pulmonary veins, intercostal vessels, and 
the lungs [18]. Our patients’ hemothorax were due to injuries of 
the heart, intercostal vessels and internal mammarian vessels, 
those patients were immediately operated and side of bleeding 
was diagnosed during operation (Table 2). 

Drainage can be inadequate in hemothorax following thorac- 
ic trauma [4]. Inadequate evacuation of the hemothorax can 
lead to hematoma in the thorax and to the “trapped lung”. In 
case of clotted hemothorax, effective drainage with chest tube 
should be maintained in the early period if bleeding stops. If not 
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drained, the hematoma may cause fibrothorax, this may be ab- 
sorbed, or may cause empyema in some cases in the following 
time period [2]. In the group of patients with thoracic trauma, 
5 to 30 percent of patients develop empyema [19]. The value of 
antibiotic prophylaxis for elective and emergency operations in 
surgical practice has been validated by many studies [20]. Chest 
tube insertion is necessary for the treatment of empyema, fi- 
brothorax and chronic atelectasis due to residual hemothorax 
[21]. Early evacuation of hematoma significantly reduces the 
development of empyema and/or fibrothorax. The administra- 
tion of intrapleural streptokinase or urokinase from the chest 
tube for enzymatic debridement of the pleural cavity for empy- 
ema and hemothorax has also been advocated [21]. 
Video-assisted thoracoscopy (VATS) provides another option for 
draining the hematoma; it should be performed in the first 7-10 
days after trauma to reduce the risk of re-bleeding [22,23]. 
Meyer et al. [23] enrolled 39 patients with clotted hemothorax 
and whom were treated with VATS. They reported significant 
reductions in the duration of chest tube drainage, hospital stay 
after the procedure, overall hospitalization time and hospital 
costs; however, they suggested that it may not be efficient 
enough and therefore, may require additional surgical interven- 
tions and longer hospital stay [23]. Cansever et al. [2] reported 
that the timing of VATS was essential and that it would not be 
effective if delayed, resulting in pleural thickening. 

We performed hematoma evacuation using VATS in two pa- 
tients (3.5%) and additional decortication in one patient with 
clotted hemothorax due to blunt thoracic trauma with delayed 
admission to the hospital (9-14 days). 

Our morbidity rate (3.50%) was similar to that in the litera- 
ture and our mortality rate (1.75%) was lower [1-3,20]. This was 
considered to be related to performing emergency thoracente- 
sis, defining the indication for thoracostomy, and performing 
surgery without having to wait for radiological investigations in 
hypotensive and shock-prone patients with thoracic trauma. 
Despite the recommendation that the decision either for ex- 
ploration or less invasive treatment should be made according 
to patient stability after chest tube insertion in patients with 
traumatic hemothorax, we concluded in this study that thora- 
centesis, in addition to physical examination findings, can be 
used as an effective diagnostic method to define the indication 
for thoracotomy without having to wait for radiological investi- 
gations in hypotensive and shock-prone patients with thoracic 
trauma. 

Rapid and accurate assessment of cases with traumatic he- 
mothorax is life saving. Most of the patients can be treated with 
tube chest tube. Thoracentesis is important in defining the indi- 
cation for thoracotomy. We found that the most common cases 
requiring thoracotomy were those with penetrating hemotho- 
rax. VATS apporach with correct timing in suitable patients can 
be effective and beneficial. 
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